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USSR WORK ON FORMULATION OF RUBBER
FOR PROTECTION AGAIRST X RAYS

Docent G. A. Blokh, M. S. Kogan,
N. A. Bogdanovich, Z. N. Zhitkove,
Ye. P. Prokhorovich

{Comment: The detailed account of experimental procedures and
tables of data given in the original text have been omitted in this
report. )

The grades of rubber that are designed to serve as a protection against
X rays and are being produced by USSR plants are of great importence in safe-
guarding the health of workers exposed to X rays. The protective properties
of these types of rubber are based on the presence of admixtures which are A
impervious to X rays.

o The experimental data reported in this instance were obtained us a

- result of the collasboration between the Yeroslavl' Plant of Rubber Techni-

- cal Products, the Ministry of Chemical Iudustry USSR, and the Chair of

- Rubber Technology, Kiev Technological Institute of the Light Industry.

Testing of the protective qualities of the rubbers brepared wes carried out
at the Moscow Scientific Research Institute of Roentgenology and Radiology.
According to the Technical Specifications [accepted standards], X-ray rub-
ber 3.2-3.8 mm thick must have a lead equivalent corresponding to no less
than 1 mm of lead.

On the basis of the experimental results obtained, the following con-
clusions may be drawn:
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If lead oxide is replaced completely, the protective Propertles against
X-rays (as indicated by the lead equivalent) are reduced by the following
factors for the barium and antimony compounds mentioned, which serve as a -
replacement: - (a) lithopone, 4-5; (b) barium sulfate, 3-4; (c) antimony
trisulfide or antimony pentasulfide , 2.

As the thickness of the rubber becomes greater, its protective qualities
are improved. '

Replacement of 50% by volume of lead oxide with barium or antimony com-
A pounds leads to rubbers with the Protective qualitieg only insignificantly
reduced as compared with the corresponding lead oxide rubbers,

Replacement of 25% by volume of lead oxide with barium or antimony com-
pounds Practically does not lower the lead equivelent. On the basis of the
experimental data obtained, it may be concluded that it is possible to formu-
late X-ray rubbers by using barium and antimony compounds together with lead
oxide. This ig ilmportant from the technological and ecoaormic standpoint, be-
cause the cust of lithopone is approximately 3-U times lower than that of lead

K oxide. Partial or couplete replacement of lesd oxide with material which is
- more readily available will have the additional advantage of reducing the dan-
ger of lead poisoning, and therefore of eliminating the measures which must
be taken to prevent that poisoning.

It is advisable to investigate this problem further from the following

standpoints: (a) production of & number of airverent grades of rubber scaled
down so that they exert a protective effect within different, vell-defined
ranges of wave lengths; () production of X-ray rubbers of greater thickness

-5 mm), which will mke it possible to replace lead oxide to an increased
extent; (c) investigation of the possibility of using X-ray ruboers with a .
lead equivalent of 0.75-0.95, which will also make it possible to replace 50X1-HUM
lead oxide with barium compounds on an extensive scale.
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